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(54) Centrifugal compressor 

(57) The compressor comprises a housing 1 1n eluding a cover 6 positioned at the side of the housing adjacent an 
outlet chambers, and compression stages Including diffusers 12, 13, a flow stralghtener 14 and diaphragms 
15—18 of which the diaphragm 1 B is connected to the cover and Is flexible. Labyrinth seals 2&— 30 are also 
provided. To assemble the compressor, the shaft Inserted In the cover 6 Is positioned vertically and the impeller 21 
is mounted on the shaft Then the members 12 — 17 and the impeller 20 a re mounted on the shaft before the 
compressor Is turned to a horizontal position and installed In the housing 1 . The resilience of the diaphragm 18 
applies compressive forces to the assembled compressor to compensate deformations of the compressor due to 
temperature changes. 
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SPECIFICATION 
Centrifugal Compressor 

This invention relates to compressor construction, 
5 and more partfcuf srly to centrifugal compressors. 
The present invention is directed toward the 
provision of a compressor in which the cover plate 
and adjacent diaphragm would be so constructed as 
to simplify com pressor assembly and ensure higher 
1 0 refiabfltty of the compressor In operation. 

The aim of the invention Is attained by that in a 
centrifugal compressor a housing of which enclosed 
atone end by a cover plate and having inlet and 
outlet chambers accommodates at least one 
15 compression stage comprising a pack of ngidly 
interconnected stationary elements including 
diaphragms, a diffuser, and a reverse flow 
straightened and a rotor, according to the invention, 
the cover plate is secured to the housing at the side 
20 of the outlet chamber, whereas the diaphragm of 
. the pack of stationary elements adjacent the cover 
pJate is resilient and is rigidly connected thereto. 

Preferably, one diaphragm of the pack of 
stationary elements bears axially on the housing. 
25 The invention will now bs described in greater 
detail with reference to a preferred embodiment 
thereof token in conjunction with the accompanying 
drawings, in which: 
Fig. 1 is a sectional view of a double-stage 
30 centrifugal compressor; 

Fig. 2 shows the unit A of Fig. 1 on an enf arged 
scale; 

Fig. 3 is an enlarged view of the unit Bin Fig. 1; 
and 

35 Fig. 4 illustrates a point in the procedu re of 
installing the pack of stationary elements with a 
rotor and a cover plate in the housing of the 
compressor. 
Described hereinbelow Is a specific embodiment 

40 of the present invention. 

With reference to Rg. 1 of the accompanying 
drawings, there is shown a double-stage centrifugal 
compressor comprising a housing 1 having an Inlet 
chamber 2 and an outlet chamber 3, the housing 

45 accommodating a pack 4 of stationary elements and 
a rotor 5. The housing 1 1s enclosed by a cover 6 on 
the side of the outlet chamber 3. The housing 1 is 
defined by a cylindrical portion 7 and an end wall 8 
moulded as one unit. The end wall 8 is adjacent to 

50 the inlet chamber 2 and has a support bearing 9 
secured therein. 

A second support bearing 10 Is secured in the 
cover & This cover 6 is connected to the housing 1 
by pins 1 1 arranged equidistantly about the 

55 circumference of the covers. 

The pack 4 of stationary elements comprises 
diffusers 12, 13, a reverse flow etraightener 14, and 
diaphragms 16, 16, 17 and 18. All eforedeseribed 
elements of the pack 4 are rigidly interconnected 

60 into a single assembly by any known suitable 
means. The diaphragm 18 adjacent the cover 3 is 
rigidly affixed thereto. In the embodi ment being 
disclosed this diaphragm 18 Is made Integral with 
the cover 6 of the housing 1 such as by welding. 

65 The diaphragm 1 8 is rigidly connected to the 



diffuser 1 3 about its outer diameter for the * 
diaphragm 1 8 to be In contact with the diffuser t3. 
The diaphragm 18 is connected to the cover 6 of the 
housing 1 in proximity to the inner diameter thereof. 
70 Asa result of such a connection, the diaphragm 18 
forms a continuous annular plate functioning as 
axially pliable damper. 

The rotor 5 comprises a shaft 19 on which there 
are mounted Impellers 20 and 21, a dummy 22, and 
75 a thrust disk 2a The impeller 20 has a conical Tnwlfh 
tha shaft 19 to ensure easy mounting and 
dismounting. The impellers 20 and 21 are provided 
with cover disks 24 and 25, respectively. 
The centrifugal compressor further comprises 
BO labyrinth seals 26 and 27 of the cover disks, en 
Intermediate labyrinth 28 of a shaft 19, a labyrinth 
seal 29 of the dummy 22, and end labyrinth seals 30 
of the shaft 19. The labyrinth seals 26, 27 and 28 are 
structurally identical and are formed by strips 31 
86 and 32 (Frg, 2) secured on the diaphragm 15 (16, 17) 
and cylindrical surfaces 33 and 34 on the cover disk 
24 (as well as on disk 25 and shaft 19). The 
cylindrical surfaces 33 and 34 have different 
diameters. The strips 31 and 32 define wtth these 
90 cylindrical surfaces a small radial clearance 35 
ensuring the functioning of the labyrinth seals 26 
(Fig. 1 ), 27 and 28. The radius of the surface 33 is 
less than the radius of the surface 34, and merefbre 
the labyrinth seals 26, 27, 28 ere stepped with the 
95 diameters of the steps on the decrease toward the 
inlet chamber 2 of the housing 1. 

The dummy 22 is arranged on the side of the 
outlet chamber 3 of the housing 1 . The dummy 22 
has assembly flanges 36 (Fig. 3) end 37, and strips 
100 38 of the labyrinth seal 29 (Fig. 1). A dummy ring 39 
is provided in the diaphragm 18, this dummy ring 
having a substantially cylindrical surface 40 (Fig. 3) 
with which the strips 38 form s small radial 
clearance 41 to ensure that the labyrinth seal 29 can 
105 function. 

The difference between the radii of the flanges 38, 
37, and the radius of the cylindrical surface 40 is less 
Jthan a radial clearance 41 between the ring 39 and 
the outer diameter of the strips 38 to ensure that the 
110 strips 38 are not damaged when assembling the 
compressor. With reference to Fig. 1, provided' 
between the impeller 20 and diaphragm 16» 
between the impeller 21 and the diaphragm 18, as 
wall as between the dummy 22 and the cover 6 of 
115 the housing are clearances 42, 43 and 44, 

respectively. For simplifying assembly the clearance 
43 should preferably be less than the clearances 42 
and 44, whereas the distance from any strips 31 .(Rg. 
2) and 32 as measured toward the Inlet chamber 2 to 
120 the edge of the respective surface 33 or 34 with 
which the strips 31 or 32 form the small radial 
clearance 35 a less than the axial clearance 43 (Fig. 
1). 

The diaphragm 1 5 of the pack 4 of stationary 
125 elements bears axially on a projection 46 of the 

housing 1. Other alternative form9 of the diaphragm 
15 bearing on the housing 1 are possible; for 
example, the diaphragm 15 can bearaxially on the 
end waH 8 of the housing 1. Accordingly, tha whole 
130 pack 4 of stationary elements bears on the housing 1 



SOOCfD: <QS 2iai7S5A__L^ 

PACE 28/47 * RCVD AT 7/7/2006 1 2:1 6:51 PM (Eastern Daylight Time] * SVR:USPTO-EFXRF-2/1 • DNIS:2738300 * CSID:203 761 1924 • DURATION (mrn-ssj: 22-04 



07/07/2006 11:43 FAX 203 761 1924 



BEST AVAILABLE COPY 



GE INFRASTRUCTURE 



BI029 



GB 2 181 785 A 2 



and ad these elements are subjected exclusively to 
compression stresses. The compressor also has a 
thrust bearing 46 to prevent the rotor 5 from axial 
displacement 
5 The centrifugal compressor embodying the 
present Invention is assembled in the following 
manner. 

With reference to Fig. 4, the support bearing 10 
and dummy ring 39 are fitted into the cover 6* 

10 Thereafter, inserted vertically to the cover 6 made 
Integral with the diaphragm 18 is the shaft 19 having 
the impeller 21 and dummy 22 mounted thereon 
until the impeller 21 is brought In contact with the 
diaphragm 18. Therewith, the shaft 19 slides axially 

15 in the bearing 10, while the flange 37 of the dummy 
22 slides in the dummy ring 39. The flange 37 
prevents the strips 38 from being damaged. When 
the Impeller 21 Is brought in contact with the 
diaphragm 18, the flange 37 is out of the dummy 

20 ring 39, whereas the flange 36 enters the dummy 
ring 39. 

Subsequently, with the vertically positioned shaft 
19 the previously rigidly-interconnected diffuser 13> 
diaphragm 17, reverse flow strafghtener 14, 

25 diaphragm 16 and diffuser 12 are fixedly attached to 
the diaphragm 18. The impeller 20 is then fitted onto 
the shaft 19, and the diaphragm 15 is to be secured 
rrgfdly to the diffuser 12. Such a procedure obviates 
almost entirely the possibility of the strips 31 and 32 

30 being damaged by the surfaces 33 and 34, since the 
distance from any of the strips 31 or 32 measured 
axially toward the inlet chamber 2 to the edge of the 
corresponding surface 33 or 34 with which the strips 
31 or 32 form the small radia I clearance is less than 

35 the axial clearance 43. 

The thus assembled unit is men turned over to the 
horizontal position as seen best In Fig/4, and 
subsequent assembly procedures are carried out 
horizontally. In the horizontal position of the pack 4 

40 of stationary elements united with the cover 6 of the 
housing 1, the rotor 5 bears on the ring 39 by the 
flange 37, and on the bea ring 1 0 by the shaft 1 9. 

The pack 4 of stationary elements with the cover 6 
and rotor 5 assembled are installed inside the 

45 housing 1. 

The diaphragm 15 of the pack 4 of stationary 
elements bears axially on the projection 45 of the 
housing 1 . After attaching the cover 6 to the housing 
1 by the pins 1 1, the support bearing 9 is mounted in 



50 the housing 1 , and the rotor 5 is set in a working 
position in which the surfaces 33 occupy a space 
under the strips 31 , whereas the surfaces 34 occupy 
a space under the strips 32 to form the radial 

clearance 35 which ensures that the labyrinth seals 
56 26,27 and 28 can function. 

The assembly flange 36 Is then brought out of the 
dummy ring 39. Thereafter, the labyrinth seals 30 
and the thrust disk 23 are assembled to be followed 
by setting the rotor 5 in the working position by 
60 mounting the thrust bearing 46- 

A difference in the length of the pack 4 of 
stationary elements in assembly with the cover 6 
* priorto and after mounting of the pack in the 
housing 1, and the axial resilient deformation of the 
65 diaphragm 18 ensure that the elements of the pack 4 
are subjected to the action of exclusively 
compression forces and that temperature 
deformation of the stationary elements caused by 
com pressor operation are compensated. 
70 Because the diaphragm 15 and therefore the 
entire pack 4 of stationary elements bear on the 
projection 45 of the housing 1 , the difference in the 
pressure of gas in the outlet chamber 3 and Intel 
chamber 2 causes the appearance In the elements of 
75 the pack 4 of only axial compression stresses, 
thanks to which the fastening means rigidly^ 
connecting the elements of the pack 4 can be light- 
weight and are not subject to tensile stress to result 
in their higher reliability in operation. 

80 

CLAIMS 

1. A centrifugal compressor a housing of which 
enclosed at one side by a cover and having inlet and 
outlet chambers accommodates at least one 

85 compression stage Including a pack of stationary 
. elements comprising diaphragms, a diffuser, and a 
. reverse flow stralghtener all rigidly interconnected 
therebetween, and a rotor; the cover being secured 
to the housing at the side of the outlet chamber; the 

90 diaphragm of the pack of stationary elements 

adjacent the cover being pliable end is rigidly 

connected to the cover. 

2. A centrifugal compressor as claimed in claim 1, 
in which one of the diaphragms of the pack of 

05 stationary elements bears axially on the housing. 

3. A centrifugal compressor substantially as 
described in the description with reference to the 
accompanying drawings. 
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